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npezicTaBHTejiL ceM. Leucochloridiidae xapaKTepH3yioTCfl HamiuHeM b hx )KH3HeHHOM 
UHKJie coBepmeHHo yHHKajiBHtix BeTBflmuxcfl cnopouHCT, b KOToptix npoTeKaioT Hanajib- 
Hbie 3Tanbi (f)opMHpoBaHHfl oco6en repMa<j)po,miTHoro noKonemifl. nojiyneHHbie jjamibie 
no^TBep^ujin HMeiomHecfl b JiHTepaType CBe^eHiw, cornacHO KOTopbiM (JiopMiipoBaHHe 
HOBbix 3 m6phohob npnypoueHO k ueHTpajibHOMy OT^eny cnopoqucTbi — CTOJioHy. rioKa- 
3aHO, HTO HMeHHO B CTOJIOHe JIOKaJIH3yiOTCfl MHOrOHHCJieHHbie repMHHaJIbHbie Maccbl, KO- 
Topbie h HBJiHioToi LjeHTpaMH npoiiH(j)epauHH reHepaTHBHbix KJieTOK. 

Kmonesbie cjioea : cnopouncTbi TpeMaTO#, Leucochloridium paradoxum , pa3MHO)Ke- 
Hue, repMHHaubHbie Maccbi, penpoflyKTHBHaa 30Ha. 


HcTOpHH HCCJie^OBaHHa TpeMaTOfl Leucochloridium HacuHTbraaeT okojio 
jx Byx CTOJieTHH (Rudolphi, 1803; Ahrens, 1810; Carus, 1835). Ha npOTJDKeHHH 
XX b. 6binn BbinonHeHbi MHorouHCJieHHbie HCCJie^OBaHHH napTeHHT 3Toro 
po^a (Wesenberg-Lund, 1931; Woodhead, 1935; Hsu, 1936; Bakke, 1980, 
1982; HaueBa h #p., 1981, 1983; Pojmanska, Machaj, 1991, h jip.). OzmaKo b 
3thx paGoTax OTcyTCTByeT HH(J)opMauiHn o MexaHH3Me pa3MHO>KeHHfl cnopo- 

U.HCT - OTMeuaeTCH TOJIbKO, HTO 3aKJia^Ka H (|)OpMHpOBaHHe HOBbix 3M6pHO- 

hob npHypoueHO k ueHTpanbHOH uac™ cnopouHCTbi — coGctbchho CTOJiOHy 
(Pojmanska, Machaj, 1991). J\jih peineHHn 3Toro Bonpoca HaMH 6buio npoBe^e- 
ho rHCTOJiorHuecKoe H3yneHHe cnopouHCT L . paradoxum. 


MATEPHAJI H METO^HKA 

C6op mojijiiockob Succinea putris (Pulmonata), 3apa>KeHHbix L. paradoxum , 
npoBOOTJicn b paiiOHe noc. Bbipmja (JleHHHrpa^CKan o6ji.) b 2011—2012 rr. 
Onpe^eneHHe BH#a TpeMaToa ocHOBbiBanocb Ha Mop(|)OJiorHHecKHx KpHTepmix 
(Carus, 1835, Woodhead, 1935, Bakke, 1980) h ^aHHbix MoneKynnpHo-reHeTH- 
uecKoro aHanroa p/JHK cnopouHCT (5KyKOBa h ap., 2012). 

3apa»ceHHbie mojijiiockh h oTnpenapHpoBaHHbie cnopouncTbi Gbuin 3a(J)HK- 
CHpOBaHbl B ^CH^KOCTH Ey3Ha HJIH B 10%-HOM (|)OpMaJIHHe. no CTaH^apTHOH 
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MeTO^HKe 6biJiH H3roTOBJieHbi napa(J)HHOBbie cpe3bi tojiiijhhoh 5 mkm. J\jik 
OKpauiMBaHH^ Hcnojib30Bajin reMaTOKCHJiHH 3pJinxa c nocne^yiomefi noa- 
KpacKofi BOOTbiM pacTBOpOM 303HHa. PhyneHHe h (J)OTorpa(J)HpOBaHHe cpe30B 
npOBOOTJiH Ha MHKpocKone Leica DM-5000. 


PE3YJII>TATW H OECYHC^EHHE 

Pe3yjibTaTbi Hamero HCCJieflOBaHHa b 3HanHTejibHOH Mepe no^TBep^HJiH 
^aHHbie IIoHMaHCKOH h Maxaim (Pojmanska, Machaj, 1991), KOTOpbie Bbi^ejw- 
jih b cnopouHCTe Lencochloridium paradoxum 3 MOp^o^yHKUHOHajibHbie 
30Hbi (pHC. 1, cm. bkji.). IJeHTpajibHaa ee nacTb, hjih ctojioh (1-a 30Ha), jiOKa- 
jiH3yeTca b renaTonaHKpeace MOJiJiK)CKa-xo3flHHa h xapaKTeprayeTca CHJibHOH 
pa3BeTBJieHHOCTbK) (pHC. 1,5). 3^ecb 3aKJia^bIBaK)TCH 3M6pHOHbI JIHHHHOK 
repMa(J)po^HTHoro noKOJieHHa — uepKapneyMbi (MeTauepKapHu). 3 th omGpho- 
hm no CHCTeMe tohkhx TpyGoneK (2-a 30Ha) (pHC. 1, B) nocTynaiOT b MeniKO- 
BHAHbie OTpocTKH cnopouHCTbi (3-)i 30Ha) (pHC. 1, A), OKpaiiieHHbie y L. para¬ 
doxum b flpKO 3eneHbiH uBeT. MeTauepKapHH nona,aaK)T b opraHH3M OKOHna- 
TeubHoro xo3flHHa (nTHUbi)B pe3yjibTaTe CKJieBbiBaHHfl 3penbix (oKpameHHbix h 
nOflBHJKHblx) OTpOCTKOB. 

ComacHO nojiyneHHbiM HaMH aaHHbiM, pa3MHoaceHHe cnopou,HCT a^hctbh- 
TejibHO npHyponeHO k ueHTpaubHOH nac™ CTOJiOHa («penpOAyKTHBHa^ 30Ha»). 
Hmchho 3^ecb jiOKajirayeTca no KpaiiHeH Mepe HecKOJibKO repMHHajibHbix 
Macc — yHHBepcajibHbix opraHOB pa3MHOHceHHJi napTeHHT (Dobrovolskij, Ata¬ 
ev, 2003). B cocTaB nocjie^HHx bxoajit He^H(J)(J)epeHiiiHpOBaHHbie KJieTKH, cno- 
coGHbie k ^eneHHK) H cooTBeTCTByiomHe nepBHHHbiM tohham aceHCKOH roHa- 
#bi, a TaiGKe Haxo^mHeca Ha pa3Hbix CTa^HHx cneu;HajiH3aij;HH reHepaTHBHbie 
KJieTKH. Ohh yace yTparajiH chocoGhoctb k npojiH(J)epaiiiHH, ho eme He npncTy- 
nHJin k ztpoGjieHHK). HMeHHO ohh ^aiOT Hanajio 3M6pHOHaM ocoGeii repMa^po- 
^HTHOTO nOKOJieHHfl, HanaJIbHbie CTaflHH pa3BHTHfl KOTOpbIX b toh hjih hhoh 
CTeneHH accouHHpOBaHbi c repMHHajibHbiMH MaccaMH. CaMbie paHHHe npocTO 
bxo^t b cocTaB nocjie^HHx, Gojiee no3flHHe, y)Ke nocjie 3aBepmeHra (J>opMHpo- 
BaHHH Ha hx noBepxHOCTH 3apOAi>imeBOH MeMGpaHbi, HHor^a ocTaiOTCn CBA3aH- 
HblMH C repMHHaJlbHOH MaCCOH nJiaCTHHHaTbIMH OTpOCTKaMH 3H^0UHCTbI. Ho B 
jhoGom cjiynae HOBbie omGphohbi (J)opMHpyK)Tca TOJibKO b repMHHajibHbix Maccax. 

TepMHHajibHbie Maccbi 3aKJia^biBaiOTca b TecHOH cba3h co CTeHKOH Tejia 
cnopouHCTbi, (JjaKTHnecKH b cy6TeryMeHTajibHOM cjioe. Y 3pejibix ocoGeii hx 
CTpOeHHe H KJieTOHHblH COCTaB 3aMeTHO BapbHpyiOT. 3t0 n03B0JHieT HecKOJibKO 
yCJlOBHO Bbl^eJlHTb HecKOJibKO MOp(J)OJIOrHHeCKHX THnOB 3THX o6pa30BaHHH 
(pHC. 2, CM. BKJ1.). Ilo-BH^HMOMy, 3TH BapHaHTbl OTpaflCaiOT pa3Hbie 3TanbI (})Op- 
MHpOBaHHH H (JjyHKUHOHHpOBaHHfl 3THX o6pa30BaHHH. 1) Mojio^bie repMH- 
HajibHbie Maccbi, cocTOflmne b ochobhom H3 He^H(|)(J)epeHUHpOBaHHbix h He- 
CKOJibKHx co3peBaiomHx reHepaTHBHbix KJieTOK (pHC. 2 ,A, E). 2) 3pejibie rep- 
MHHaJlbHbie Maccbi, B COCTaBe KOTOpbIX pa3BHBaK)TCfl OMGpHOHbl (pHC. 2,5). 
Ha Gojiee paHHnx 3Tanax CBoero cymecTBOBaHHa ohh nacTO coxpaHJHOT CB^3b 
co CTeHKOH Tejia cnopouHCTbi, o^HaKo no3flHee 3Ta CBJi3b HapymaeTca, h aK- 
thbho (J)yHKUHOHHpyiomHe repMHHajibHbie Maccbi nepexo^HT k CBoGo^HOMy 
(J)jiOTHpOBaHHio b cxroouejie. 3) flereHepHpyiomHe repMHHajibHbie Maccbi 
(pHC. 2, r, Jd) xapaKTepH3yiOTCn 3HanHTejibHbiMH HapymeHHJiMH CTpyKTypbi h 
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KneTOHHoro cocTaBa. IIjiOTHOCTb ynaKOBKH kjictok 3aMe™o yMeHbmaeTca, He- 
KOTOpbie H3 hhx pa3pymaiOTca, Apyrae npeBpamaiOTca b ithkhothhcckhc Tejib- 
u,a; noHTH nojmocTbio Hcne3aiOT HOpMajibHbie 3penbie reHepaTHBHbie kjictkh, 
ocTaiomHecfl b cocTaBe repMHHajibHOH Maccbi omGphohm TaKace nacre acmoh- 
CTpHpyK)T npH3HaKH ^ereHepauHH. B hhx yBejiHHHBaeTca kojihhcctbo hhkho- 
TH3HpyK)iu,Hxc^ GjiacTOMepOB, nocTeneHHO noJiHOCTbio npeKpamaeTca AOJie- 
HHe KJieTOK, o neM CBHAeTejibCTByeT nonHoe Hcne3HOBeHHe mhtothhcckhx 
KapTHH H T. n. 

Pa3BHTHe 3m6phohob b cocTaBe repMHHaubHOH Maccbi npOAOJiacaeTca a o 
ctaahh npHMepHO 15—30 GjiacTOMepOB. K 3T0My BpeMeHH Ha hx noBepxHOCTH 
(J)opMHpyeTC^ 3apOAi>imeBaa MeMGpaHa (pnc. 3, A, cm. bkji.), nocne nero ohh 
noKH^aiOT repMHHajibHyio Maccy h nepexcwrr k caMOCToaTejibHOMy cymecT- 
BOBaHHK) b cxH30u,ejie MaTepHHCKoro opraHH3Ma. MacTO co3peBaK)mHe 3M6pH- 
OHbi OTAejiaiOTca ot repMHHaubHOH Maccw rpynnaMH no HecKOJibKO niTyK, n b 
^anbHeHiueM 3th accounauHH, CBa3aHHbie uHTonjiasMaTHnecKHMH nnacTHHKa- 
MH 3HA0UHCTbI, MOryT COXpaHaTbCa HCKOTOpOe BpeMa (pHC. 3, E). 

Ha npOTaaceHHH acH3HH cnopouncTbi b CTOJiOHe nepHOAHnecKH HMeeT Mec- 
to oGHOBJieHne penpo^yKTHBHbix 30H. B to ace BpeMa icaic oahh ynacTKH, nc- 
nepnaBinne cboh penpoayKTHBHbin noTemuHaji, npeTepnesaiOT perpeccHBHbie 
H3MeHeHHfl, Apyrne, HanpOTHB, aKTHBH3HpyiOTca h 6epyr Ha ceGa peajiH3au,Hio 
reHepaTHBHOH cjjyHKUHH. B nepBOM cjiynae ctchkh AerpaAHpyiomHx ynacTKOB 
ncTOHnaiOTca — cyGTeryMeHTanbHbie kjictkh noABepraiOTca 3HannTejibHOH 
^ereHepaunn. O^HOBpeMeHHO c othm HapymaeTca h paGoTa repMHHajibHbix 
Macc, b KOTOpbix npaKTHnecKH nojiHOCTbio npeKpamaiOTca HOpMajibHbie npo- 
ueccbi (J>yHKUHOHajibHoro C03peBaHHa reHepaTHBHbix kjictok n hx nocjie^yio- 
mero ApoGjieHHa. O^HaKO bmccto hhx k 3T0My BpeMeHH pa3BHBaiOTca HOBbie 
aKTHBHbie ynacTKH CTOJiOHa, KOTOpbie no3AHee h craHOBaTca uempaMH penpo- 
AyKH,HH. B hhx noaBJiaKvrca mojioabio repMHHajibHbie Maccbi, b KOTOpbix noHa- 
najiy npHcyrcTByiOT TOJibKO AH<])<j)epeHu;HpyK)iijHeca reHepaTHBHbie kjictkh h 
npaKTHHeCKH OTCyTCTByiOT OMGpHOHbl. 

B HiojibCKHx cnopouncTax (b 3to BpeMa nocjie^HHe AOCTHraiOT MaKCHMajib- 
HOH penpOAyKTHBHOH aKTHBHOCTH) HaCHHTbIBaeTCa npHMepHO 11 - 13 repMH¬ 

HajibHbix Macc. H 3 hhx TOJibKO 2—3 aBJiaiOTca mojio^mmh, 3 — 4 ^ereHepHpy- 
iomHMH, a ocTajibHbie OTHOcaTca k 3pejibiM. 

HeKOTOpoe BpeMa 3a cneT njiacTHHnaTbix CTpyKTyp 3apOflbimH MoryT co- 
XpaHHTb CBH3b C TepMHHaJIbHblMH MaCCaMH, JIhGo CO CTeHKOH Tejia CnOpOUH- 
ctw, o^HaKO no3£Hee nepexoA^T k CBoGoAHOMy (JmoTHpOBaHHio b cxH30uejie. 
B ^ajibHenmeM HaGjnoAaeTca GbiCTpbiH pocT omGphohob, o neM CBH^eTejibCT- 
ByioT MHoroHHCJieHHbie MHT03W b GjiacTOMepax (pnc. 3, B). B nojiocra ueHT- 
pajibHOH nacTH CTOJiOHa jiOKajiH3yiOTCa 3apo^bimH Ha pa3Hbix CTaAnax — 
BnjiOTb ao 3aBepmeHHa ochobhbix MOp(J)oreHeTHHecKHx npeo6pa30BaHHH 
(HHoraa Ha hx noBepxHOCTH yace (JiopMHpyeTca uncTa) (pnc. 3, Pj. 

Pa3H0B03pacTHbie 3M6pHOHbi nocTynaiOT nepe3 y3KHe TpyGnaTbie ynacTKH b 
(J) opMHpyiomHeca otpoctkh (pnc. 4, A, cm. bkji.). MexaHH3M 3Toro nepeMeme- 
Hna ocTaeTca HeacHbiM. MoaceM Jinuib npeAnoJioacHTb, hto otot npouecc aBJia- 
eTca OAHOHanpaBJieHHbiM Gjiaro^apa KJianaHy, pacnoJioaceHHOMy b AHCTajib- 
hoh nacTH OTpocTKOB. 3 tot KJianaH H3o6paaceH Ha pncyHKe Be3eH6epra-JlyH- 
Aa (Wesenberg-Lund, 1931). CaMO nepeMemeHne, B03M0acH0, CBa3aHO c 
MbimeHHbiMH coKpameHHaMH TpyGnaTbix ynacTKOB cnopouncTbi. 
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B pe3ynbTaTe o6iiiHpHbiH cxroouejib 3pejibix otpoctkob 3anojiH^eTca mho- 
roHHCJieHHbiMH 3apOAbimaMH (b cpeAHeM no 100—250), KOTOpbie b kohchhom 
cneTe AOcraraiOT CTa^nn 3pejion MeTauepKapnn. TaK KaK 3apOAbimn npn 3tom 
3aMeTHO BbipacTaiOT, a Ha nx noBepxHOCTH (J)opMnpyK)Tca TOJiCTbie nouynpo- 
3panHbix uHCTbi, secb otpoctok OKa3biBaeTca 3anonHeH oneHb nnoTHO ynaKO- 
BaHHblMH JIHHHHKaMH (pHC. 4, 5, F). BjiarOA^p^ 3TOMy Becb OTpOCTOK npH06- 
peTaeT H3BecTHyio ynpyrocTb. 

riOJlHOCTbK) C(|)OpMHpOBaHHbie JIHHHHKH HMOIOT OBaJIbHyK) (|)OpMy (pa3Mep 
1.2 X 0.8 mm), a hx KOJiHnecTBO cnjibHO BapbnpyeT (b OTpocTKe pa3MepOM 
13.7 X 2.6 mm HaM y^anocb oGHapyacnTb 373 jihhhhkh). Pa3JiHHHO h KOJinne- 

CTBO 3peJlbIX OTpOCTKOB. OGbIHHO HX He GoJiee 2 - 4, OAHaKO B HeKOTOpbIX 

yuHTKax HacHHTbiBanocb ao 10—12 otpoctkob (MaKCHMyM 19!), OAHaKO no- 
AoGHbie cuynan, Bepo^THO, o6ycjiOBJieHbi mho^ccctbchhoh HHBa3Hefi mojijho- 
ckob. O^Ha cnopouHCTa uotkct hmctb He GoJiee 4—5 3peubix otpoctkob. 

OneHb pe^KO BMecTe c 3M6pHOHaMH b otpoctok MoaceT nonacTb (JmoTHpy- 
K>maa repMHHaubHaa Macca (pHC. 4, E). TaKHe HaxoAKH no3BOJiflK)T npeAnono- 
>KHTb, HTO CaMH OTpOCTKH oGjiaAaiOT COGCTBCHHOH TeHepaTHBHOH aKTHBHO- 
CTbio. OAHaKO bo Bcex noAoGHbix cjiynaax repMHHaubHbie Maccbi, nacTO ao- 
MOHCTpHpyiomHe npH3HaKH AoreHepauHH, nocTynnnn b otpoctkh H3 
ueHTpaubHOH nacTH CTOJiOHa BMecTe c noTOKOM mojioamx jihhhhok. npojiH(j3e- 
pau,HH reHepaTHBHbix aneMeHTOB b OTpocTKax He nponcxoAHT. OyHKunoHajib- 
ho otpoctkh npeACTaBJuiiOT coGoii jiHinb BbiBOAKOBbie h HaKonHTejibHbie KaMe- 
pbi, b KOTOpbix HaKanjiHBaiOTC^ 3aBepmHBiiiHe cboh MOp(J)oreHe3 jihhhhkh. 
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REPRODUCTION OF TREMATODE LEUCOCHLORIDIUM PARADOXUM 
SPOROCYSTS (TREMATODA: LEUCOCHLORIDIIDAE) 

G. L. Ataev, A. A. Dobrovolskij, A. S. Tokmakova 

Key words', trematoda sporocysts, Leucochloridium paradoxum , reproduction, germinal 
masses, reproductive zone. 


SUMMARY 

The histological study of the trematoda sporocysts Leucochloridium paradoxum con¬ 
firmed the presence of three morphological zones in it: 1) central part (reproductive), whe¬ 
re embryos are forming, 2) narrow tubes through which the embryos penetrate in colored 
broodsacs (3), where the development of metecercaria completes. It was found that germi¬ 
nal mass only is the reproduction organ of the sporocysts, located in reproductive zone. 
There are young (without embryos), mature (with embryos) and degenerated germinal 
masses. So, in the process of sporocysts development the centre of multiplication of germi¬ 
nal elements was changed. The old parts of central part are degenerated, but the new ones 
with young germinal masses appear. The multiplication of generative elements does not ta¬ 
ke place in the broodsacs which are breeding cameras functionally. 
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K cm. F A. Amaeea u dp., c. 178 — 182. 



Phc. 1 . CnopoijHCTa Leucochloridium paradoxum (A —■ B ). 

A — o6mHH bh^;; E — ijeHTpaabHaji nacTb CToaoHa; B —Tpy6naTbie nacTH cnopoijHCTbi. 
Fig. 1 . Leucochloridium paradoxum sporocyst (A — B). 









Phc. 2. rncTOJiorHHecKHe cpe3bi nepe3 cnopotjHCTy Leucochloridium paradoxum b paiioHe repMH- 

HaJIbHOH Maccbl. 

A, E — Mono^bie repMHHaubHbie Maccbi; B — 3penaa repMHHaabHaa Macca; r, — aereHepHpyiomHe rep- 
MHHaubHbie Maccbi. zk — reHepaTHBHbie kuctkh, zm — repMHHaabHaa Macca, hk — HeaH(})4>epeHUHpoBaHHbie 

KJieTKH, 3 -3M6pHOH, 

Fig. 2. Histological sections of germinal masses of Leucochloridium paradoxum sporocyst. 



Prac. 3. 3m6phofh>i MeTaqepKapriH Leucochloridium paradoxum (A — 

3apo^bmieBaa MeM6paHa, 6n — 6piouiHaa npacocKa MeTauepicapHH, m — flejumjaa KJieTKa (MeTacJ)a3a), 
nc — nuacTHHHaTbie CTpyKTypbi, m — TeryMeHT, 3 — 3M6pHOH. 

Fig. 3. Embryos of Leucochloridium paradoxum metacercariae. 






Pec. 4. MeTaqepKapee Leucochloridium paradoxum (A — B). 

A — MeTau,epicapHH b (j)opMHpyromeMCfl OTpocTKe; E — repivimiajibiiaM Macca ( 2 m ) b OTpocTKe; B — OTnpenapn- 
poBamihic MeTaijepKapHH H3 3pejioro OTpocxKa cnopoqHCTti; T — rHCTOJiorHHecKHH cpe3 nepe3 3penbiH OTpoc- 
tok cnopoqHCTH. OcTaiibHLie o6o3Ha T ieHHfl Te »ce, hto h Ha pHC. 2, 3. 

Fig. 4. Leucochloridium paradoxum metacercariae (A — B), 



